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Abstract. The main objective of the project RoBeeTech is to create a high competence level 
scientific center of bee biotechnology in Romania. The research directions of RoBeeTech are similar 
to actual research interests of international teams in the field of bee pathology, bee products quality or 
the genetic variability analysis of bees through modern biotechnologies. The three main research 
directions involve the two research labs from USAMV Cluj-Napoca -APHIS (Laboratory for Quality 
Control of Bee Products) and DIA (Laboratory for Bee Disease Diagnosis). The objectives of 
RoBeeTech are focused on identification of genetic variability of bee colonies from Romania, the 
study of bee-parasite-pesticide interaction and new control and treatment techniques based on 
biologically active effect of bee products and secondary metabolites from plants. Until now bee 
samples from over 80% of the country were collected, two progress reports and two repayment 
documents were already delivered and 4 articles were published at international and national 
conferences.  
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INTRODUCTION 
 
 The beekeeping potential of Romania can be easily estimated by its resources: 35000 
registered beekeepers, production yield of 15000-20000t/year from which 70% of total yield 
is exported (Anuar, 2010), Romanian honey being used as blending ingredient for national 
honey sorts of importing countries. Taking into consideration the particularities of Romanian 
beekeeping like many small apiaries, intensive practice of migratory beekeeping in old 
pavilion difficult to maintain and disinfect, actual situation of honeybee colonies, it has 
become necessary to find efficient and easy applicable treatments, and in the same time to 
correct the wrong beekeeping practices which stimulate the spreading of deadly diseases. The 
major importance of beekeeping at global level is well recognized by everyone due to their 
role in biodiversity maintaining of ecosystems. Research teams from all over the world are 
being concerned with the evolution of this specie due to recent colony collapse disorder and 
depreciation of environment.  
 The proposal to create a Romanian High Competence Scientific Center in Bee 
Biotechnology through RoBeeTech is intended to increase the visibility of research performed 
by USAMV in the field of beekeeping and bee biotechnology. Due to high complexity of the 
proposed activities a large number of specialists from different research areas and countries 
were involved and through RoBeeTech the performance of the nucleus is increased in order to 
solve the nowadays problems in beekeeping. The internationalization of the team (project 
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manager, post doc and PhD students from abroad -Germany) is one of the criteria for 
successful implementation of the project. The main techniques used to implement the project 
objectives belong to biotechnology, genetics and biochemistry. The main focus is to get 
thoroughly into the genetic response to the action of the main parasites of honeybee 
colonies (Varroa destructor, Nosema apis and Nosema ceranae), identification of new genes 
resistant to diseases, establishment of physiological alterations due to pesticide presence, 
and their action mechanisms, the repellent effect of bee products (propolis, royal jelly) and 
of secondary metabolites from plants over the pathogenic agents.  
 
OBJECTIVES AND IMPLEMENTATION 
 
The main objective of the project is to create a high scientific competence nucleus in 
the field of beekeeping using modern biotechnologies for bee diagnosis and treatment. It is 
perfectly fitted into the Second Prioritary Axis –Competitiveness through RD in order to 
obtain applicable results in economy– operation 2.1.2. The research topic and the proposed 
solutions proposed by the project manager and implemented together with the team of 
Beekeeping and Sericulture Department from USAMV Cluj-Napoca are in accordance with 
research topics developed by other international teams (EURBEE, BABE, COLOSS, BEE 
SHOP, BEE DOC –European projects in the frame of FP6 and FP7 program in total value of 
over 6 mill Euro). 
The objectives of RoBeeTech are: 
1. Incidence study of pathological diseases of honeybee populations from Romania. 
This objective has a permanent character for the whole length of the project due to specific 
features and etiology of the studied diseases and as a result honeybee populations with genetic 
resistance to parasites or strongly affected by them (Varroa destructor and Nosema spp.) will 
be identified. The diagnosis of parasitary infections will be helpful in identification of the 
correlations between parasites and the viruses transmitted by them. Almost 80% of Romanian 
territory has been scanned until present by sampling honeybees from isolated or grouped 
apiaries in various areas where migratory beekeeping is practiced. The isolated apiaries have 
been resources for especially valuable biological material. From the samples collected      
genetic stocks were prepared for analysis in DIA Laboratory. Biological material was 
collected as result of a survey performed in order to find out the interest areas from Romania 
with regard to incidence of honeybee diseases. A database of beekeepers is also now 
available.  
2. Study of genetic diversity of Romanian honeybee populations and identification of 
host-parasite-pesticide interactions. The method applied for genetic diversity analysis of bees 
used microsatellite markers to detect the allele gene polymorphism of diverse loci, giving in 
the same time valuable data about evolutive line of analyzed populations. The literature data 
show that in Romania within Apis mellifera carpatica F. breed there are three varieties: field, 
hill and mountain variety. Until now 370 microsatellites were analyzed. In the present, the 
research team involved in the study of genetic diversity of populations, is preparing for a new 
approach using new generation sequencing, which will assure a high amount of data for 
proposed objectives (Ozsolak, 2009). Therefore our team is applying new preparation 
methods of samples in order to be delivered to partner laboratories from UE, which already 
have this equipment (Moritz, 2010). The activity of sampling was prioritary in this time frame 
due to overlapping the biological development of honeybee colonies season. The sampling 
strategy was focused on forming a representative stock of biological samples from the 
available ecotypes living in the areas taken into study and also with regard to bee pathology 
problems identified in the apiaries (massive infestations with Varroa, Nosema apis/ceranae, 
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symptoms according to virosis or syndrome of bee colony disappearing announced in certain 
areas). The sampling was performed directly from the beehive or by means of a pheromone 
trap (a weather balloon raised at 10-15m in places where drones meet the queens for mating). 
These criteria for sampling were set due to biological particularities of the specie – at the 
mating place drones come for a flight radius of about 10km. This represents a great advantage 
because the samples collected with the balloon contain a high diversity of honey bee 
populations around the area. There is needed to mention that in the big melliferous basins 
(acacia I –Valea lui Mihai SM, acacia II at Nicolae Balcescu VL, Tilia Ciucurova TL) were 
areas with about 3000 honeybee colonies. As a result of this activity a great scanning of 
honeybee populations presently existing in Romania was performed, having therefore the 
possibility to realize and process a representative biological stock of samples. Sampling was 
realized for genetic variability from apiaries with pathological problems (these were 
especially important for the project). As a result of processing the biological samples 
regarding the identification of pathogenic agents, the first stocks of parasites, bacteria and 
isolated viruses were realized by DIA Laboratory and maintained under different forms 
(bacterial cultures, cryopreservation, DNA/RNA). As reference material were used bacterial 
strains and parasites from Institute of Animal Health and Diagnosis, Bucharest. The first 
results confirmed the diagnostic due to molecular techniques specially designed for BCQV 
and DWV viruses of honey bee colonies infested with Varroa and Nosema sp. There is still 
work to be done to establish a lab protocol for differentiation of the two strains of Nosema (N. 
apis and N. ceranae).  
Honeybee-parasite-pesticide interaction involves realization, establishment and 
optimization of experimental method for contamination and maintenance of infested 
individuals in lab conditions, respectively to evaluate the honey bee response to these pests. 
For each of these objectives a specific design was created. For artificial infection with 
different pathogenic agents a specific model was used for individual infection with E. coli and 
the post infection behavior was studied in various phases. It is also studied the individual 
behavior of healthy and sick bees to various feed type, as well as identification of pesticides in 
honey and other compounds of feed and their reminisce in honeybee body through 
chromatographic techniques (HPLC).       
3. New control techniques and treatments based on biologically active effect of bee 
products and plant secondary metabolites. The specific activities of the project involve use 
of sustainable development principles in beekeeping sector in Romania. Therefore two bee 
products (propolis and royal jelly) are subjected to the study and a plant-based formula in 
order to determine the antiparasitary and antiviral activities. Secondary metabolites from 
plants may represent a treatment alternative for honey bees infested with Varroa destructor or 
Nosema apis/ceraneae or with the viruses carried by these pests: DWV, BQCV and IAPV. 
The physiology of honey bee colony is a real help in fighting against pathogen agents. Bee 
products are essentially a defense system of bee colony based on multifunctional nutritive 
proteins and phytochemical compounds with antibacterial and acaricidal action. There are 
little data about efficiency of these bee products or about the exact compounds responsible for 
these biological activities, so our first challenge is to identify them.  
4. Increasing visibility of the research team has the main goal to publish scientific 
articles and posters at national and international events, to accomplish leaflets with results of 
the project and to implement into practice the results obtained. Details about the activity of 
the team may be further seen in the project website www.robeetech.com. Project 
implementation is based on collaboration of the three main pylons: sampling team (which 
identified the areas with bee populations of interest for the project), genetic team (in charge 
with molecular and genetic analysis) and the chemists’ team (in charge with chemical analysis 
 140
of bee products, separation and identification of biologically active compounds with 
antibacterial and anti-parasitary effects).    
 
RESULTS AND DISCUSSION 
 
The results obtained so far are according to the activity plan as scheduled. They are 
mentioned in the four internal verbal processes corresponding to each progress report 
delivered until now to contracting authority. The results are represented by biological material 
stocks, analysis bulletins, DNA, RNA, and biologically active compounds identified from 
macerated plant extracts or bee products (propolis).        
The main results include testing of 370 microsatellite loci, identification of parasites 
Varroa destructor, Nosema apis and Nosema ceranae and for the first time in our laboratory 
the Black Queen Cell Virus (BQCV) and Deformed Wing Virus (DWV), 2 major biologically 
active compounds were identified in all alcoholic plant macerates (rutin and rozmarinic acid) 
with possible antibacterial action and two biologically active compounds from propolis 
(caffeic acid and chrysin). Other results view the minimum inhibitory concentration of 
propolis, Artemisia absintum and Artemisia annua for Paenibacillus larvae. The minimum 
inhibitory concentration was evaluated for propolis against E coli also.  
All these results were published in 9 scientific articles of international and national 
symposiums and conferences.  
 
CONCLUSIONS 
 
Project RoBeeTech is implementing in USAMV Cluj-Napoca a high competence level 
scientific center in bee biotechnology in Romania. In order to achieve this center the support 
of APHIS and DIA laboratories is indispensable. The experience gained within this project 
will raise the professional competences of team members and as a result will lead to 
increasing the international visibility of our team.    
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